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216 (4) : 946-952. 1969 .-An indicator-dilution method was developed which allowed simultaneous measurement of both portal and hepatic venous blood flow and which consisted of a constant infusion of para-aminohippuric acid (PAH) into a mesenteric vein. The hepatic blood flow using PAH was compared with the hepatic blood flow using sulfobromophthalein (BSP). In both the sheep and dog the mean hepatic flow using BSP was 95 •t 4(x1 of that for PAH. The mean portal blood flow was 43 and 53 ml/kg per min and the mean hepatic blood flow was 55 and 65 ml/kg per min in the fed nonpregnant and pregnant sheep, respectively. The mean hepatic blood flow in sheep increased by about 45y0 3 hr after feeding and decreased after fasting to about the previous prefeeding level. The hepatic arterial flow seemed variable but averaged about 200/b of the total hepatic flow in both fed and fasted sheep. In both conscious and anesthetized dogs, the mean hepatic venous blood flow was 45 ml/kg per min and the mean hepatic arterial flows were 15-35y0 of this total hepatic flow. 
RESULTS
Comparison of the PAH and BSP hepatic bloodflow methods. Table  2 lists the values obtained for total hepatic blood flow in sheep as simultaneously measured using both PAH and BSP. The experiments were performed without regard to feeding.
The hepatic blood flow, as measured by the BSP method, is also expressed as a percent of the hepatic blood flow as measured by the use of PAH. The mean BSP hepatic blood flow was 96% of the PAH hcpatic blood flow, with a range of 79-l 16 %. Table  3 shows similar measurements in dogs. In these experiments the mean BSP hepatic blood flow as a percent of PAH hepatic blood flow was 95 %, with a range of 85-109X
No agreement was seen between the two methods, however, in several preliminary experiments on anesthetized dogs that were in shock. It was assumed that one or both methods were not useful under such conditions and, therefore, measures were taken to avoid shock in these preparations.
EJects of pregnancy and feeding on blood flow in sheep. The PAH method ( Fig.  2) was used in all of these experimen ts, and the results are summarized in Tables  4  and 5 and in Fig. 3 . As seen in Table 4 , the mean portal and hepatic venous blood flows decreased in both the pregnant and nonpregnant groups of sheep after fasting for 3 days. There was considerable variation in flow bctween different experiments, but in almost every individual sheep there was a decrease in the portal and the total hepatic venous flow upon starvation. The mean decrease in flow in the pregnant group of sheep was statistically significant (P < 0.01). H owever, there were no statistically significant differences, on a body-weight basis, due to pregnancy per se. The hepatic arterial blood flow (Table  4) was calculated by difference between the portal and hepatic venous flows, and the result was expressed as a percentage of the total hepatic flow. Considerable variation in this arterial share was found between experiments but no significant differences in the means (19-25 %) of the several groups of animals were present. Table  5 lists the mean values for portal and hepatic venous blood flows in nonpregnant sheep at various intervals after feeding.
In these experiments fresh hay was given in the early morning and blood flow estimations were made shortly before and for several hours after feeding.
The animals ate actively for about the first 0.5 hr after the hay was presented and at this time most of the feed was consumed. Figure 3 illustrates the same data for hepatic blood flow, but the results are expressed in terms of metabolic size (kg3'4) in order to obtain a further comparison of animals that differed in body weight. It can be seen that the blood flow through both the portal and hepatic veins increased after feeding and that they reached maximal flow rates after 3 hr or more. The differences between the blood flows at 3 hr after feeding and the values before feeding or after 24 hr were statistically significant (P < 0.01). The mean portal blood flow did not seem to increase as rapidly, however, as did the hepatic flow. This is also reflected by the apparent rise in hepatic arterial blood flow when expressed as a percentage of the total hepatic flow.
Portal and hebatic bloodfIow in the dog. The mean values (Table 4) for portal blood flow in the fed (43 ml/kg p er min) and fasted (31 ml/kg per min) nonpregnant sheep of this study agrees well with the mean values of 38-46 ml/kg per min found in the earlier study by Roe and co-workers (23) using PAH. The values also agree with the estimates (37-46 ml/kg per min) of Schambye (25) using Evans blue dye and Fegler and Hill (9) using thermodilution.
The portal blood flow in pregnant sheep has been measured previously only by this laboratory (23) and in this earlier report no differences were found, on a body-weight basis, due to pregnancy. The present mean portal blood flow value of 53 ml/kg per min observed in pregnant sheep also was not statistically greater than that for the nonpregnant animal. Therefore, it would seem that while the portal blood flow probably increases in the individual or whole animal during pregnancy, it remains approximately the same on the basis of body weight.
Fasting significantly decreased the mean rates of blood flow in both groups of sheep (Table 4 ) and the portal and hepatic venous blood flows seemed to be reduced proportionately.
As a result, the percentage share of arterial blood to the total hepatic blood flow remained nearly constant, although a great deal of variation was observed among individual animals. The blood flows observed 3 hr after feeding were significantly elevated above the flows that were measured before feeding (Table  5 ) and were about the same as the mean values obtained in the previous table on fed sheep. Since there was no significant difference between the prefeeding blood flow values and those obtained after 24 hr or more of fasting, this probably represented a return of the portal and hepatic blood flow to that of a "basal level."
In this regard Bensadoun and associates (2, 3) have shown that the portal flow increases to a maximum
